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L\TRODICItO\
Cofrt.sire nr.lerlals dessn bascd on nrtuml libers ar' inc'ers n!l
r.iarilcd rs rhcrnalrve 1o drl. Rood andcerannc 
'nare.als Bas.don 
ecologi'tr1
(rsrd.ralion, coniposnes n.x!al ibeb a.c nore !;l.dlv AgtcuhumL r:
lr)d.eradablemrlcnal plars nnpo ant role rn human hld The advanrage olunc:
!u.h resorrcc i\ thxr rhe] r.d \vrdely aistrlbdled all ord rlE Iond 
':
nrullrlunc(loDal. (Englh a.d biodegddrble lll lhc .lhcr h.nd. Fns rrrh '
r.inlorcetrcrt.analLml libe6 r.. sater {haD glass fiber! pafts. as no slEr|x edscl
' Jo. r0r'0001 ,
,ib.6 rere used in Eu,opear auroino'i\e ifthrq in l9t6 [D,ster H et al, 201]l
Clrrcillr. an averag. ol j Lo o lg ol nalu l tibeA is rn.dforated rn 
'\"'
Furopcan passe.g.r crr wirh nldrors pans 5u.h !s doortrinr pan.h ort'unk llne:
as Lh. 
'na1. 
fields ol a|tlicaloD Lll NoNdays, {frpoqles Datlul Jlbc6 resefi
is issued on nnpicr {..igrh aFPlrca{i.ns sNb as r.od niool bcharotr as anLl
b.lrsl,. pioducc (a.n.u, matc!rls) l'rber rc,nlo..ed comlo$tcs \r'i
thenofl.{'. rialrices ha\e nL.c.slullv olcD lhen hrgh qualrie5 ro \r'oLi
ncl,.lt ol rcchncrl 3ppii.rro. !\p.n J;Ln. .onrentonrl iber m.lcnJ" ])l;
! annds.l.\lar or g rss riber 0IUtn liLr€.\ \dc i.s lenrf o.1l.r x!t rncr.a! n!lr
applred liir r.rntoi.enreDi
Ftrdlri adranhles ol a r. rloEentnl b\ )anml libsr!,csuL{ Lotrr th.-
hgh abnrNlnr rh,ch .,cdLs .\.c lcnl rcotrsrcs rnd rn xrrclcx ig.11..:
\rIirh resf!cr ro Lnlrslrirl \rl;r!. n.tml libdrs d. iol c.use all.rgr. ,c.clrons t:
slln rtrilrtoN Afd lifallr a t.!1 \c rnr!!. rdJ producr lvllrkering rclar.d lo 11.
urih?arni. ola reDe\aLrlc rnxt...Lslrorkl he {rkcD nroconiiLrarnrn
Th.re ar. seve..l geonr.tL.s archrrechlu.cs tur raM!l lib.6 .omposr:
I he |arous r)tcs olarhilecrurc5 can bc fo.n.J d.Jrndo-g on hoq rhc Fft.rn r'
rlie rnrerlaced regions k reapeled ld lhs pap€r. ne\! 0atrtral nbe.s (l-iqm:
spinosa rhrnd liberl \as ulilizcd !s r.inhrccmenl ls.td!.d fhrs nnlddl litt.i
sho$nlhc aLrll y to bc p.oauced rn r.onlnues fo.n
Ihe nrechmi.al Popenies oL 1lr. libcrs orieirxrnni hx\e treen slLdr.:
.\pc.iaily Ibr nrric xnd mlrcl lor{lrng ol rc Dans Thu Fapcr describ.! rl^_
cllicls oloneDlrtiods d.ngn paramele4 {cont.Nso deg.de, conriDrc!4< d.gri:
and c{inbnarion I and so degrccr on ircurh rfidosa rhund ibe15 ln. rilh ecru.!
cJ fi1 \.lJ l l d'e '"1 LI.( '
HoN.rcr. rn !rde, h urllLT. llre ni..hrnlc.l c.p.b'hri.s ol nalurl
re itu.ccd thr.roplasti.s 0 a nu. Of.nrzed \a\. r \.1lrd.pr.d Dtur.:i
Figurer lmpacl nrengrh !s proc essi ng I e fr peratu; tor composite reinforced by
difereht naturalnbe6, allcoDposne naturat fiber r?p 50/50, t600s/nl
O \i. i!., a . ,.1. .,, ,r,
a
Figur€ 2. Tensile slrengh forcomF.snes basjng.n djfferenr fiber jnaleriah a,*t
purc pp in companson to tensile shenslh tor scparale nbeA (shaded bas) anl
ardnge tiber dianelel (ofda), oprinnzed procdssins, a ComF,les l600sm:
L\}ERIII!ENTAL METTIODS
Liquala spinosa thund fibe6 aod polyesrer BeTN ll)8,Ex Mdn lEG
rere labicaEd by hand lay up as wall tiles prodrcts u,ilh deferem di*siB
EJc( 0 degree, 45 degree and combinldon O and 90 desEe (sinelb t rst A
cnes of eapendents we.e conducted by varyjns mechani€l I€n $,i.i i e:
Flerure t€s1(ASTM D790) md lnpact ten (ASTM D5942) as shosn in aigue 3
Fieur€ 3. Bendins specnren afiachnent [61
ligur€ 4. lnplcr sp{ien! arachmenr [7]
Fjsure 3 sho*s a bending spesiment nr rvhich al rhe end of adges are ftc
or simpiy suppoded. Tne sp€cinen were loaded by centml tnnslese nnpacts
Tbe diflereoce with Figle 4 is about rhe rlpe of load in which this load E
inpacted The characr€ristics of liquaia spinosa thund relnfoment .,tur.l
canposite arc attainanble the dala ofbending sirengn and inpacr streneth
RESILTA;\D DISCUSSION
Innucn(c of lhe oflenhr'oni p,r,mereF on rh. fl€\u' F heh,\ io'
g
€
h
L
rigures. B€ndinJ: slrenJ]lhrs fibers ore asons
tot
FiguE 5 shovs rhe innuence offie rhe benrting srEncr orlhe diffend
6beK orj€nurioas potyester composnes oale.iah reinforc€d by iiqlala spine
6und mtuhl nbers. The orientarion or fiben e 0 degree, 45 deeree and!!nbr 
'a.or l] a,d q() o.fte ,n st,-t ,,r.- t{e.a oafd .,,. ,,0"O o,
Fl}fner hatrix. The trighesr nhber is sho\rcd on combination 
.l 4d 90 de!,cp
o,o\eao. ,de.,ee.r trbc. o4plrdr on dno ti oq"r-!(]
desree oriclarions fibe.s These Esuhs shows Lhal fibeN onenlation is very
mpo.tant depend on lhe spe.jfic slaic loadjng. The nbea onenbiion ro anrt 90
r,.ereel as reinforcemenr is a najor Fraheter ro reduc€ rhe nareriat sress t.rm
sodtr€crion. The propaCah on oJ. crac k s be $,een fibers and mairjx is nor e.sjer ro
tEppei rfrhe specimcn wee toaded b! cenrilt rnnslese nexurc toadrng or oie
The paf,en otnaiurat fib€a conposnes shotrtd be conbins fibers o.iehled6 ar least rvo ares, ,n order to pmvide great srenelh and niffies l4l Zouan
Bl00?) carjed out lan process by varying parameter forre rfrulaljon i. facr
b appl' rh€ mechanicat tarv behavior in te.lon along then drc.rjon
hnu€nce ofrhe orientaiions prrrmerers on r[e jmDrct !eharior
!
a
[igure 6.l]npad jrcn$h L\ fibe^ lnenLaloa
From the impacr teis n is ako apparenr thar rl lhe onenlition layeis r.
conbine 0 desree wi$ 90 d.grcc, $c iinpact vatue s rnccased. Ag 6 Thee
efecr n nor relar.d to bending test given in fis 5 ligu.€ 6 prolrdes lunher
c\idcne of ho$ lhc nnpacr rcsislancc is increasc if lhc onenlation LayeF
perfomed rn rhe one drcctions i e 45 desee This is because.l5 degree of fibe*
onentaron can muse s|p bexvccn nbd and marrix thar maks is nor casier r.
rele6e intnaci.l bondins
This nreclarical perlormance rs depend o. the fab.calion proces rr
\hich conposile natural fibeB r very dificull b reach unifonn bl hand la\ uT
Irbric.redBuronethi.g'scenarnthalonenlalionollibe*\rllbedffe.tedblthe
oricnlation ol load A.d, Uc resulrs giv. rhc indlcarion olthe circr olrhe libet
Fig!re?. Fiberorenladon rvall nle product
ln addilion. l]c ?, rhe use ofo.ieDEnon layeE on \vall lrle produ.t.n
oflcE an econonrc $engrh approach lo Ihe rndust.y lliese rnrirarion \{ll accur
to lbosc in ihc an and good appearance on aesrhelicaly lnd be marc[ed rv h
l!prcal calou ollmnsparem nalual rutunurc
Drelcr ll. rvlricllcr. And..( Krobilo$shr. lmpro!rn! ihc lDrpacr slrengrh Oa
Nrlural l;ibcr Rc!.1o,ced Conrposil€s B_v Sp.citically Designed Nlatenrl
and Procrsr fuminerers. INJ Wlnrr 200.1 FacrbeFich 0.1. Brcrnctr
]{tf
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